Background As a first step to determining the public availability of drinking water, self-reported access to water fountains in parks and playgrounds was examined.
Introduction
Sugar drinks are the largest source of added sugar and an important contributor of calories in the US diet. 1 Large increases in caloric intake in the past few decades, particularly from liquids such as sugar drinks, are a health concern.
2,3 Furthermore, high consumption of sugar drinks has been associated with obesity, 4 ,5 diabetes, 6 -9 cardiovascular disease, 10 non-alcoholic fatty liver disease, 11 dental caries, 12 kidney disease, 13, 14 dyslipidemia, 15 hypertension 16 and poor mental health. 17 In contrast, drinking water has no calories, so substituting drinking water for sugar drinks, for example, could achieve an average reduction of 235 kcal/ day. 18 Although daily total fluid intake requirements can be obtained from various beverages and foods, drinking water is a zero-calorie, thirst-quenching option. 19 Moreover, adequate water consumption is important in preventing dehydration, 20 which has been associated with adverse health outcomes, including certain cancers, 19, 21 coronary heart disease, 19 kidney stones 19 and severe bronchopulmonary disorders. 22 The adequate intake (AI) level for water in any form was established by the Institute of Medicine as a guide for preventing adverse effects of dehydration rather than for decreasing risks for chronic diseases. 19 Specific AI levels vary by sex and age. The AI levels for total water are 3.7 l/day, including 3.0 l in the form of water or other beverages for men aged 19 years or older and 2.7 l/day including 2.2 l as beverages for women aged 19 years. People who are physically active or living in hot climates require even more water. 19 Based on the 2005 -2006 National Health and Nutrition Examination Survey, the average total water intake was 3.47 l/day (1.78 l/day from beverages other than plain water, 0.64 l/day from foods and 1.04 l/day in plain water) among men aged 20 years and 2.90 l/day (1.30 l/day from beverages other than plain water, 0.52 l/day from foods and 1.08 l/day from plain water) among women aged 20 years. 23 Although average total water intake is similar to the AI level, plain water intake should be encouraged over beverages because of the inverse relationship of plain water intake with beverage moisture. 23 Promoting water intake is one potential strategy to prevent obesity and adverse health consequences that have been associated with high consumption of sugar drinks, and one tactic for promoting this strategy is to make free potable drinking water widely accessible in public facilities, including parks, playgrounds, schools, public buildings, worksites and clinics. To our knowledge, there is no US public health policy on the provision of drinking water in parks or playgrounds. However, public drinking water systems are regulated by the US Environmental Protection Agency (EPA) and delegated to states and tribes, but private wells are not regulated by EPA. 24 Public drinking water systems provide drinking water to about 90% of Americans. Although increasing access to free drinking water in public facilities is often promoted as a key strategy for reducing sugar drink intake, 25, 26 so far this area has received a little attention. Except for one international study in the UK which reported that only 11% of 142 public parks had water fountains, 27 it appears that no studies have examined access to water fountains in parks or playgrounds in the USA. As a first step to determining public access to free drinking water, this study examined the public's perception of the availability of water fountains in parks or playgrounds and explored characteristics of park users.
Methods
This cross-sectional study was based on the HealthStyles Survey conducted in the fall of 2009. The HealthStyles Survey is a national mail survey of US adults (18 years) and is designed to assess a wide variety of respondents' health-related knowledge, attitudes, behaviors and conditions surrounding important public health issues, including access to drinking water fountain in parks. The HealthStyles Survey is sent to the same individuals who complete and return the ConsumerStyles Survey, which is a consumer mail panel survey. The sampling and data collection are conducted by Synovate, Inc., a market research firm. 28 The Synovate, Inc. consumer mail panel consists of about 328 000 potential respondents throughout the USA; this is a convenient sample based on their respondents on previous survey over the years. Respondents are asked to join the mail panel through a recruitment survey and received a small gift. The ConsumerStyles Survey is sent to a stratified random sample drawn from the potential respondents. Although this survey is administered to a convenient sample, it was stratified on region, household income, population density, age and household size to create a nationally representative sample. Low income and minority groups are oversampled to have sufficient representation of these subgroups. The response rate for the 2009 ConsumerStyles Survey was 49.4%. The response rate for the 2009 HealthStyles was 65% (4556/ 7004). This analysis was exempt from the Centers for Disease Control and Prevention (CDC) Institutional Review Board process because personal identifiers were not included in the data provided to the CDC.
In 2009, the following question was used as the outcome variable for this study: 'In the park or playground that you most frequently use, do you have easy access to a drinking fountain?' Response options were yes, no, do not know or do not use park or playground. Exposure variables included: age (18-24, 25 -44, 45-64 and 65 years); sex; race/ ethnicity (non-Hispanic white, non-Hispanic black, Hispanic and non-Hispanic other); education (,high school, high school and .high school); marital status (married, unmarried); household income (,$25 000, $25 000 -$59 999 and $60 000); current smoker (no, yes); moderate leisure-time physical activities for at least 10 min (0, 1 -4, and 5 -7 days/ week) and region (New England, Middle Atlantic, East North Central, West North Central, South Atlantic, East South Central, West South Central, Mountain and Pacific).
Of the 4556 adults who completed the HealthStyles Survey, 393 respondents were excluded because of missing data (n ¼ 66) or non-classifiable response (n ¼ 327, 'don't know') for the outcome variable, leaving a final analytic sample of 4163. Unknown values or missing data regarding sociodemographic variables ranged from 0.14% to 3.1% and were excluded from analyses when the variable was used. The multivariable logistic regression model, which examined only those who used parks or playgrounds and provided complete data on all variables studied, resulted in the final analytic sample of 2114 adults. We included the following variables in the multivariable logistic regression model: age, sex, race/ethnicity, education, marital status, household income, current smoker, moderate leisure-time physical activities for at least 10 min and region.
In an effort to provide nationally representative sample, the survey sample was weighted based on age, sex, race/ethnicity, income and household size. Weighted percentages of reported access to water fountains were compared by sociodemographic characteristics using x 2 tests (unadjusted) and a P-value of 0.05 for statistical significance. Multivariable logistic regression models were used to estimate odds ratios (ORs) and 95% confidence intervals (CIs) for reported access to water fountains. All statistical analyses were performed using Statistical Analysis Software (SAS) (version 9.2, 2009, SAS Institute Inc., Cary, NC, USA) which accounted for the complex sample design.
Results
Characteristics of respondents are shown in Table 1 . About half (54.7%) of participants reported using parks or playgrounds. On the basis of x 2 tests, the use of parks or playgrounds significantly varied by age, sex, race/ethnicity, marital status, moderate physical activity and region. The proportion of respondents using parks or playgrounds was highest among adults aged 25-44 years (65.1%), males (60.1%), Hispanics (64.5%), married individuals (57.8%), those doing at least 10 min of moderate physical activity for 5 -7 days/week (59.4%) and residents of the East North Central region (61.7%) ( Table 1) .
Among adults who reported using parks or playgrounds, 55.0% reported having access to water fountains. Based on unadjusted x 2 tests, reported access to water fountains varied significantly by sex and region, but not by other sociodemographic characteristics. Males were more likely than females to have reported access to water fountains in parks or playgrounds (59.4% versus 50.1%, P ¼ 0.004), and residents of the Pacific region had the highest rate of reported access (76.2%, P ¼ 0.001) ( Table 2) .
Similarly, among those who reported using parks or playgrounds, based on the multivariable logistic regression model, factors significantly associated with reported access to water fountains in parks or playgrounds were sex and region (Table 3) . Males had significantly higher odds of reporting access to water fountains than did females (OR ¼ 1.42; 95% CI ¼ 1.09, 1.85). Residents of the Pacific region had significantly higher odds of reporting access to water fountains than did residents of the East North Central region (OR ¼ 2.56; 95% CI ¼ 1.61, 4.06). However, there was no other significant difference by regions. Furthermore, having reported access to water fountains in parks or playgrounds was not significantly differed by age, race/ethnicity, household income, marital status, education, current smoking status and moderate physical activity (Table 3) .
Discussion
Main finding of this study About half of participants used parks/playgrounds. Among those, 55% reported access to water fountains. Only two variables of study were significantly associated with higher reported access to water fountains: these included sex and region. Moreover, age, race/ethnicity, household income, marital status, education, smoking and physical activity were not significantly associated with reported access to water fountains.
What is already known on this topic
Only one other US study (state-based) has reported the use of park or playground. This California study conducted in 2006 -2008 of self-reported park use showed that about 62% reported going to a park at least once per month. 29 Adults in our study reported a slightly lower rate (54.7%). In contrast to our results, this California study found that females were more likely to use parks. 29 Possible reasons that might lead to somewhat divergent results between studies might be different conditions of parks (e.g. safety, facilities, costs etc.) and different study designs or methodologies. Furthermore, we found that males were more likely to report access to water fountains. However, the actual availability of water fountains in parks may not depend on the gender of the park users. It is possible that women generally might be more concerned about personal safety in parks than men; however, concerns may vary by the safety of nearby neighborhoods. Another possible reason might be that significantly higher proportion of men categorized as highly active (.300 min of physical activity per week) than women; 30 therefore, men might be more likely than women to look for water fountains to quench their thirst.
Similar to our univariate analysis results, a California study found that park use was higher among Latino. 29 Another study found that the percentage of reported weekly park use was significantly higher among Hispanics than among non-Hispanic whites (21% versus 14%, respectively). 31 Moreover, this study also found that non-Hispanic whites who reported a personal safety concern were significantly less likely to use a park than those without a safety concern, whereas reported personal safety concern was not significantly related to park use among Hispanics. 31 This lack of concern for personal safety among Hispanics may facilitate their higher use of park. Moreover, because there is Based on x 2 tests examining differences within categories.
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a higher obesity prevalence among Hispanic adults than among white adults, 32 frequent use of parks or playgrounds among Hispanics is a positive finding that could be used when developing interventions to decrease health disparities by race/ethnicity.
The present US study and a UK study by Haigh and Schneider 27 both documented limited access to water fountains in parks and playgrounds. The present study documented reported access to water fountains among 55% of adults who used parks or playgrounds. Haigh and Schneider found that among 142 UK public parks, only 11% had water fountains. 27 Furthermore, of the parks that had water fountains, most parks (67%) had just one water fountain, and more than half of respondents (53%) felt that there were not enough water fountains, given the size of the park. 27 Although not related specifically to parks, one study examined perceptions about availability and adequacy of drinking water in a California school district. California stakeholders (school administrators and staff, health and nutrition agency representatives and families) reported that although there was access to drinking water in schools, they worried about the appeal, palatability and safety of the fountain water. 33 Costs were one of their perceived obstacles to improving drinking water conditions in schools. 33 Unfortunately, costs might also create a barrier to increasing water access in other public facilities, such as parks and playgrounds. Cost and perception of palatability and safety also need to be addressed in developing intervention to increase water access in public facilities. This consideration would help examine both feasibility and potential extent of use.
What this study adds
Our finding that about half of adults reported using parks or playgrounds has not been reported from a nationally based survey to the best of our knowledge. This finding suggests that increasing access to water fountains could impact the drinking habits of many adults while they use parks.
Limitations of this study
There are several limitations to this study. First, findings may not be generalizable nationally because of sample selection bias associated with the use of a convenient sample from a mail panel survey. However, a previous study has shown that certain items from HealthStyles (e.g. health conditions, attitudes and behaviors) are comparable to the Behavioral Risk Factor Surveillance System, which uses probability-sampling technique. 34 Second, the representativeness of the findings might be limited, because of possible non-response bias due to a relatively low response rate. Third, the HealthStyles data are self-reported, which may result reporting errors. Fourth, the associations are crosssectional and do not permit ascertaining the direction of the association. A final limitation is the lack of data on whether water fountains that work actually exist at the parks being visited; such information may help to describe access to water fountains in public parks more accurately. However, perceived access to water fountains may only represent respondents' awareness of water fountains.
Conclusion
This analysis indicates that about half of adults reported using parks or playgrounds. Among adults who reported using parks or playgrounds, approximately half of respondents reported access to water fountains. Furthermore, reported access to water fountains was significantly differed by sex and region, but not by other sociodemographic characteristics. Although increasing accessibility to drinking water might not automatically increase water consumption, based on findings from the present study increasing access to free drinking water in parks would have a large impact on adult population, since half of US adults reported using parks or playgrounds. In order to have a broader impact on increasing drinking water intake, however, interventions to increase access to water fountains should target multiple public facilities such as schools, public buildings or worksites as well as parks or playgrounds. To the best of our knowledge, there is no US public health policy for providing water in parks or playgrounds. To provide assistance with these efforts, federal and state health agencies should implement policies to improve the environments of public facilities, which ensure ready access to free drinking water. Future research needs to evaluate whether park users who have access to drinking water choose water over less healthful beverages. Moreover, further research is needed to examine whether easy accessibility to drinking water fountain would increase drinking water intake or do park users drinking their own water. In addition, there is a need to corroborate the findings of this study and to examine both the use of other public facilities and access to free potable drinking water in those facilities.
